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(54) CONTROLLER FOR POWER TRAIN 



(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent a torque shock 
caused vt^en slip control during deceleration fuel 
cutting is started and slip control ends. 

SOLUTION: This controller generates a driving force 
substantially proportional to an engine brake braking 
force by controlling a throttle drive motor properly 
when a degree of opening of an accelerator is fully 
closed and fuel cutting is done. A degree of throttle 
opening ETVO by means of the throttle drive motor is set 
using Ne and |Ne-Nt| as parameters when the number of 
rotation of an engine and the number of rotation of a 
turbine are Ne and Nt, respectively. 
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[0 0 4 5] ^(C. '>ya<lllRSo ^;S:SLia3SL 

)^?icSbiiMRS3&^*SlS^^n^ (S5) o ^(om^^. RS= 

RS ( i - 1 ) XK + RSo X ( 1 -K) , CQ^TSI^^n 
^f)^. RS (i-1) HBu[Hl(7)7^j:^LiiM. Ktl7ii:^LE lO 

(S6) o f^. a\to\zm'^jE(Dmx-^o. f^^i^m^ 

[0 0 4 6] 'A\z. s 6<Dm^mes x\ u^L^mms 
mmRs> 0 (s?) , ^<Dm^f)^Yes (Dm 

^ — ^^^Du<^. Du = Du (i-1) -/3. CDSitC 
TSIWb (S8) . IE<7)m^Mro^^tC<S< LTi.^ 

<o r^. y':x—^^mDu(Dwmm\tm %x$>^. s 

7(7)*J^7&^' No CO<h^fl, ?tj:^b{lllRS:i&^:t-/^-v'3. 

— hc7)^^:&ci:/j:'C)Tl.>^c:di(cg<?^.. Du=Du (i 

-1) 4-i3. (Dictcx, ^>5riciis< LTii<o ;*:®si 

[0 0 4 7] ^<D^M. ^3(c^-rj:^{c, *r«igp*— 

h 7 1 c {cHJtJ&^n^— ^JElCctoX> '>:7 hA;u>^7 

1 (om 1 X 7 6 /)^^m\z. m2x 7 7 7!^^;& 

8 5;^cft.^LSi5^S^3 9 tct>^-r >8 0. ^<>86RU^ 

cfco, p^^^^T^^^y^^iy^^s 6(D«6fe;^;&^•g^[tB^i- 
{ZjSi^l^X\^^ < (X U T^SfiHRSo Tl^^'SPgWtC 0 tCitt 
[0 0 4 8]—;^, S 6<D*iJ^;??t No (OS^, /j:^L{1 

— \^/'<y^umx$>r>rz^^^ib^m^i.x. ^<Dm^f)^ n 

-3^^^T!J7 'J7LT;<i^b (SI 2) , S 1 S^^n^T 
-So S 1 3T«7a:*U(lllRS<3DS(^J'M i RS3&^, i RS= i 50 
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RS ( i - 1 ) +RS. (DSCTS535[$tl^o i RS ( i - 

1 ) Itmi^m i RScr)Hu[Hlfi-trS>'&o 

[0 0 4 9] S 1 4TH, TS^LiSMRS^, ^OD 

«ii^fiiRSi:JcSo*(.iT> ^^«Cj;0^3.-7^>f ^Du 
$rSllfT-5o Du=AX i RS+ B XRS+ C XRS ( i - 

1) A, B. c^t^>^ p I urnxm^^^n^m^cD 

-f KA;l/y7 3S::t><hLfc*^T5^^-5">c V Uy-f 

0> ay^yy^^^^y^3 6(Dmf^ijtf^^l3.—y^^m 
DulZ^^CXmW^n. Uy^y^yy'^^>y^3 e(DX 

[0 0 5 0] S 2(7D^i^7!;^* No (Dm-tlZi^. S 1 

6 \z:^^^xuy^Ty':fm^i^)^i^^^m^L. ^(ommf)^ 

Yes <7)<h#JiS 1 7 {Ci5l^T, "Xj.— V U- y K/N* 
;i/y7 4<7)^ji — 5^.<^Du^o%{rift^L> :k(D S 1 

8 :fe(^iT5rzL— u ^ 0 % LLXy^oL — y^^ V U 

7 3^:t><t-r^o cin{c<io. mi \z7r^-^^o\z. 

h/\';i':/7 1 (Dm 1 X 7 6:s:r>^m2 ;;^:/-;u7 
7 7!>^*^(c;&fiJfc^i!jL, ^oa> hP— 7 2co 
7.:f-)V7 9f)^i^m\Zl»Wil.X. PSfEE^-r >8 4;^j:(.^ 
bg^ii^S 8;5^*KU>4^- h 7 1 i hmm^^ht:^ 
\Z. «B^EE^-r >8 5;S:(^^U«S^^3 gtC^OS 0, 

^^>8emSzyyhn)v^7 i^i\^\^xv^W}&f)mi^ 

[0 0 5 1 ] — S 1 6 cD#iJ^:?&t No (Dm^^. 0 
zi>A-5^®jB^(DJS'&(Cti> S 1 9(c:;fe(.iT^zL — 
Vl^y-f K/\VUy7 4(7)^^— ^^^Du<^ 1 0 0%lr 
ia^L, :*(DS 2 0 {C:fe(/iT. ■e<3!)a'^— ^Du-Tr 

t'^-— y uy-f hvtju:/7 4^KiJ!iU, ^y^yj 

TK-Tct^ic, s^^' hyNVuy 7 1 c7)^ 1 ;L/7 
Il2xy-;U7 7 7&^-^t«c£fiiHc^i&L, E.'::>i3>hD — 

;i.y\-;U>^7 2(Dy.^-)V7 9 f)^:^m\Z^mi.X . ^SCEE 
^-r >8 47^j:l^b§^ift^3 8{C^-r >8 0, ^-r>8 
7. a> hD— ;i/yt;p:/7 2> ^-f > 8 s&D^v h/N* 

^-^8 9ch^tin, «8^M3 9F^<D^aEE;:^^*:;i--f ;^^— 
[0 0 5 2] ©liai-a-^>r ^2 0 Tj^^'^^frT-s;^ n <y 

7.u y v)v^\ 4 aymm.'^mm'r ^um\zr:>\.^xmm-r 
^m^tm^^n (s 3 o) , ;*c{cs*:yLn^:/ h)imm. 
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[0 0 5 3]:;*:{c. s 3 2\z^\^^Xi&myrL—jL)Utiy 
tl^fii. c:<7)Si^®S-c*«i>^XD>y h;HBS (ETVO) 

^yhJm& (ETVO) tU^J:o^Z:^ay hjimm'^—iS^ 

ec) ^fe^tC^OjibUfT^n-So 
[0 0 5 4] HulBS 3 2C01ty;U-^>{C'::)t.^TgI 1 

0.^1 1 ics-^'v^Titt§^T^o mmz. y^^DV^y 

^-r^ (S4 0) . H^^MafS#^{I/h$;^IE(DffiT^ 
7^>S?Ji^*iJ^-r^o -^CD^J^tJ^^' No <7)<i:^(lU:^ — >'ra 

:^)VtivVn^t^^t^'W&'t^. rp/c J r:7n- 

Blf^^SH 700 —1000 rpm) (r>W$LX^^. 

[0 0 5 5] S 4 1 C0W^7&^ No <D<?:^«U3'~>i"'5 

MiiF/C SiST^^^^JcJl. ^ A2\Z^\^X7sU 

ir>ii-'^«^a5bfcx>i/>(Hlfe^N e ^(7)x>>^> 
fe^eScN e <h 3^ - h' >tBie»ir >itT«iai L;^^ - e > 

[0 0 5 6] !^ttVu/:^F 1 (i> X>>?>[HlfeiaNe3&^' 
< ;5:'5gS^Sia^MSETV03&^*;^# < ;^ 0 . (N e - 

0> (Ne-Nt) (^^C0l6?m;^^'/jN^<7^j:^g:;^#< 

x.yz^yzfu-^tHzKltm'r^^o^zm^lyX&^o 

[HlfeJftNe&D^:^'— t:>lHlG»N t <t3&^e5Ri!:»t N e 

(Ne-Nt) <DmMm^z^mmr^ct\zJ:om 

[0 0 5 7] ZL(DJ:oiZ. iS35^^B8^ETVO^x>>?> 
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^^mMu^^v&i±'r^^oizm^Lx$>^. mt>. m 

h l.tiif)^^n y ^ 7 y ^ y ^ 3 6^xu y:fmm\z 

[0 0 5 8] mt^<DJ:z>i>Z. T^iiJ\^±mxy 

yzfmm'r^v^mizwm:^rzmiz. x>>?>:/u-=^ 

tiizmitmLK'D^(DJi>i^>'yu-^ti^^mLm^ 
mwwL^mm.imrzi>iysUy h)v^i 4^bio^xx>>^ 

Z.tf}^X^^o 

[0 0 5 9] :k\Z. m9<DS 3 2 (D-ty-^JU—^XOm^ 

(Dmrnmiz-Di^^xmrn-r^o 
m'^m 1 • • • 0 1 2 , 0 1 3 mm 

20 012<^S5O'-S5 2ttHiII2S4 0 S 4 2 ^im^^X 
$>^(DX^<Dmm^'SV^l^> S 5 2<D:fi:<DS 5 3X\^. 

mi 3 (D^^-^ y -/F 2 \z^aM.rcmmv sv^mm lt 

Itm 0. 1-0.2 SStC/h$<iS^LxTfe'5o S 

5 4x\t. m^^f^mw-Wi^mm.Eiwt^. s 5 2x>^^ 
tzmwrn^m^EimzmiEW^miK 1 ^m^frcmLi^xm 

[0 0 6 0] ;irT% :ii>'J>'^\y-^tl(Dmt\Z^O 

30 hJi^zysy^"^. 7.ay hjv^i 4^^mti^\zm^^rz 
By^u. Mm\zfBcxmii\:r^\zm^. mnm^mm 

ETV0^^3$<h<DPa'Tr^^T>5Cl^>6^'M^bl.^o 

T> HI 3(^*#it'T*yyF 2;&^e>t>*«J'5cfc^tC, :^MV 

sii^mT't^mmMmmmmEmf)^i<^ <u^j:o \zn 

«X > > y U- ^5g« L 1/ ^ ^(Oa * 

40 [0 0 6 1 ] "^mm 2 • • -^14. ^15 #B3 

@14CDS60 — S6 2fiHaiBS 4 0 — S 4 2 ^mMX 
l^^(DX^(Dmm^^^\y^ S 6 2(D^*CCDS 6 3Tli, 
^1 SCD^H-^y^F 3{cMtBL.fc*jSVsp^iS^Lr 
1iIE^ScK2;&^m#$n'5o 1#1±V'yyF3H. 

mmmj^^MmmmmEmt)^. s e 2xj^ibrzmw 

S^MSETVOJclfiiE^ScK 2 ^»Ct/cfi<i: UTgJ^^ 
50 [0 0 6 2] 01 5<0^ttT:yyF 3f)^^hm^<^V 
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^v^^^^mmmz'^^x.^n^tz.^. x>v>yi/ 

ti^. :i(D^Jtino-z^3yi^\^i&m^mmti^^^:i^\z 

[0 0 6 3] 3 • • -016. ^17 0m 

016CDS7O~S72 S40-S42(h 

^-scDT^cDIftW^^aSb, s 7 2cd:;*c(DS 7 

mi 7 (D^^-^yzf F 4\z^tiM^ fzmmvsv^mmLx 

T. mw^^m^ETW:^^. s 7 2 T^^iibfcmnm^mm 

[0 0 6 4] ^MWK^^^tPHtJC, X>>-*>>^1^- 

±PEMETvoM ^^mto^mmx-m^T^zLt^m^ 
bv^o cco^Me^yr-^i, Ts^) yymm^w^^Tzm(DV' 
*i$ «T (ix U - 4^ ;^ <Srffll« U T :B ^ ;t V ^ C 

[0 0 6 5] ^M«^J 4 • • -^18. mi 9 #33 
018<DS8O — S82 (ififliSS 4 0 — S 4 2 
^-SCOT-tCDiftH^B^^r^BSL. S 8 2 CD^tZ) S 8 3 "Cti, 

i^^!S^^SETVO±^^ETVOM 7!>^SI^$n^o Z,(D^\^ 
v^ypsti, ]^3iVsp2!»^'iS<;:£^g±fEffiETV0M 

II^IS^^^ETVO:;??^. S 8 2 T*st)fc^S»^^^JgETVO 

[0 0 6 6] '^^m2(D^^tnmz. c®^M0*j-e 

^)-'yBvCf^m.^'t^^\z. ^1^^ vzf F ^ \Zi^t ^ 

^^izm'^Lx&^o 

[0 0 6 7] "^^m 5 • • -^20 #93 

S90, S9i«s40, s 4 1 iimmx3b^(oxmm so 
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$n (S 9 2) . :;*:tZHuiHi<D:7rL-xji';^>> h:7^i/F 

fc ( i - 1 ) f)^iEf)^^fi^m'^ L ( S 9 3 ) . ^(Dm^f)^ 

No (7)^^tl>^u-^}§f^^Fp^ct:/l/-+}SfP(Hl^(h^ 
*>^;^'i7> hr^:^^>^'CNT. CNN ^'J^^U-tr y h^n (S 
9 4) > S9 5^^fTT^o S9 3<Dm^mes <?)<h€ 
(is 9 3;0^b S 9 S^^frf 

[0 0 6 8] S9 5Tli. -yU-^Ts-i y'^^^^XD^ 

Ul^m-^lZ^t. S102(C4Sl^T> Slg:i^^^^ETV07i>^* 

oiwiss^n (o^o> 7.uy hji'^i 4^m<<D:f)m 

Jh^n) . ^a)^»J5^->t-'&o S 9 5 a)*iJ^;&^*Yes 

CNT lc$i]1B)it-r ^^^I/^Fp^A tffimW-^ti (S 9 6) , :k 

\zntm<o::f\^-^y V ymY. ( i - i) f)^ 0 t^i^t^n^ 

(S9 7) , ^(on^m^s (D^^\^m^mWim(o 

8) o S 9 ICDn^iJ^ No <7)<»l^(iS 1 0 2-\^ftT 

[0 0 6 9] S 9 S<D:iK(DS 9 9 Tl^;^ >^CNT CO;^ 

0 <3D<hirfrlS 1 0 2^U3^ — >U. *fc> S9 9c;0ffJ^ 
(Dii^nS 1 0 0«C:fel^T:^'^>^CNN O^il^Z^ 
Vmi)^n'^^^2^X'Ti>^l^fi^^\^\^. ^coi^i^:^t No <Z) 
i^^iS 1 0 2^U^ — >L> S 1 0 Ocr)*iJ^^^*Yes<^ 
<!:€rtiS 1 0 1 tC^fel^T. i3ffiS 4 2 <hlHllllJcLTillff 

[0 0 7 0] c:<7)7.D^;/ h;uaffli{c43i^T(^, 

^^^^\z. ^v-^mym\z\%n'^^^iSLtL'F\z. X 

^^FiccD^y h^^(o~fu~-=¥^m^mzmf^-t^i^. 
<Dmi¥mS(i^^i(>. mi^mm^m^m (cd ^tcdl 
^rz\^mi¥mm^m^m (C2) i^T<D<h^{c«, 
s 1 0 2{z^i^xmwmmmmEiw^oizmmL. xd 

4^M<<7)^^ih-r>5^(i:tCcfcO> ®»^(^^JE^ffi» 
LX^7.y-/'<y^ 1 6<D:aEE^ffll«r-5^<h;!^^'-e# 

[0 0 7 1 ] m. i^±<^ct-9«c. yu-^itf^P$r«i^y 
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[0 0 7 2] 6 • • • 0 2 1 ~@ 2 4 #09 

SllO. SlllttS40. S 4 1 <bl^«Tfe^a)T 
^(Dm^^^^'t^o S 1 1 1 (7)45ij^7&«Yes TrSb^XU 

fcTJ^^'-t^y h$n (s 1 1 2) . :;*:tCH5iEj<Z):7 j.-x;i/:* 

h^^^Ffc ( i " 1) 3&U75^S35^W^L (S 1 1 
3) > -^(Dm^^^ No OOct^ti. S 1 1 4\z^\^^xy^ 

tiTS 1 1 f^. :7^^Ffc;;^^— B.-fe^:/ h 

^nxS 1 1 3 CD4^J^:?!)^7es <Dt^\tS 1 1 3;5^bS 1 

1 s^^n^^o 

[0 0 7 3] :kizmmtt^>^cm izmm'^^^)mm 
n (s 1 1 5) , :kizBm^mm&(D^ihmuTemp ^ 

02 3C0**14V>y 6. F 7 (Cil^'r^ d ^T. U 
P^IT 2 7;^^*{g^$n'5 (S 1 1 6) o HutB»?^Temp 

^^mmmTi, Tzfj^KU^^o^z^^-^^y^F 20 
jmrn^e-i^ 1 5(Dmmf)^^:j:^>i^>ititfm3 a\z 

[0 0 7 4] cir-e. 02 2H> :7 3.— x;w*!y h:7^ 

^Ffc. X.>iy>mU^N e . eXHlKiSN t , D 

^^^^gas&^nr^. ?si£©naitEiK7 0'^x>>?>3cdjs;^ 30 
^nti^^^it^. x>>?>iPifeiSNe^^-e>[Hiesc 

[0 0 7 5] a*[3<D^*iC7)X'J ^^ya (Ne-N t) T^f^* 
)^{cf^^x>>^>y!^~4^:/37^^:^^<fj:oTl^fcJ:0^o ^ 

[0 0 7 6] :i:.\z. S 1 1 7TJi»lffll;^'^>i5^CNC <7>t} 

oyhmt^ (Ti~TT) <to=b:k^vi3!)^S3&^*»]^b, 

g?;]^<7)*l«7J?^* No crxh^tiS 1 1 8{C:fel^T^ScK3 

mo\zWi^^tiXti^^s\2 2^Wff^^o ;*:(csii 

7 (TDW^^^Yes CD<h^«> S 1 1 9\Z:^\,^xmn^Oy 
5^CNC <D;^j»!7> hMT^J^* (T1+T2-TT) ci:0^:k€ 

(C:fc(r^T. 0 2 4(7)iRFtt-7';/yF 8JC [CNC - (T 1 + 

T2-TT) ) ^mm\^x%WLY.zi^i^%^nxs\ 2 
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-SS^SK 3 75>^:*:# < f^^^mzWL^\^X$>^. 
[0 0 7 7] ^<D^^igP#rBl^^*;*c^ < T^i: 0 . S 1 1 9 
HMJ^j&^'Yes \zU^t. S 1 2 ItliD^^T^^K 3 35)^1.0 
{Cie^$n> S 1 2 2'\S^fff -So S 1 2 2 JC:fel.^T 

musA2^nm\z\.xmwwt'&mm.mm^^^ 

n. :;*<^S 1 2 3TtiS 1 2 2T^5^)AcSISl^^g8SET 
V0(CS118, SI 20, SI 2 IXi^^ti^^KZ^ 

[0 0 7 81 ^<D^^\Z. ^ftSTemp , ^\£mm^^7 
0^X>>?>3tC;fettSlS«jSn^j!JD5SLT, XU^yy 

D ^ 7 y ^ ^ ^ 3 6 (Di^^^m^m 

i; T :^ # < ?tJ: -5 X > > y - + :^ t c as Jt 0iJ f -5 ^ ift 

^^^x^^^o \zm%WL^^mmm^m'&^ ^ 

:i^^^X^^o 

[0 0 7 9] d-^LT. m^y^—j^jiti-jhmzi^n 

^mmr^z.^fsiK. ^ ^\zm^(D^^^{4mi.rzmm 
X. ^mm^^m^mx^^ct\^mo^x%f^\^^o 

[0 0 8 0] 

h^HfrL^oj^U 'yT/eiSf-r-SISJc. ;^n*>h;i/#<o 

m&^^. ji>z^>':fu-^tj\zm]tmt^^wm^m^ 
mT^<Dx. xoyymmmp^f^iz:^(^f^x>i^>yu 

^Z.ti)^X'^^. 

[0 0 8 1 ] m^m2(Dmmiz^ri\,t. mmmw^t^^m 

t c ^ m A ^ IS 0) X > > u - =^ :^ <7) ii jijn ^ T ^ ^ 

m^\zm^'r^::tizj:o. xayhJi^^mwm^m 

^yy^^yy ^^4mm^ e> x u «v ':f^m\zm^^^ 
m.(DJi>yy'^u—^t}(Dmm^mmx^^(Dx. xu 
yzfmmmibmo) h;^^ y^<Dm±^mm\z&i±^ 

[0 0 8 2] ig*JB3(D^^lCJ;n«, HtjgSSI^IS^F^a 
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[0 0 8 3] m^m4<Dmm\z^ti},t. m^mwrn^m 

[0 0 8 4] mims(o%mzxti\t. mt^^nwc^^ 

[0 0 8 5] mi^me(D%m\zxn\t. mu^w-m^m 
[0 0 8 6] m^mi (D%m\zxri\i. mm^mm^^ 

m^nv:^-^\Z\^XWC&'t^^t,\zXK>. x>v>>^ 
l^-^i3(Dmt\z¥^oh)V^zyBv^^ mi^^l. 2(D 

mzm\:^x^it^^ v b >y ^mm\zn\^x^mx 

[0 0 8 7] li5R^8(D5§H>^lCctnti, BMlB±Kffl^:* 

±xmmx$>^. ^(omm^m? i:mm(Dm^^mf 

[0 0 8 8] M*Jl9(7)^^J;iJ:ntf. m$^±mm^m 
a^^'^S < ^ e /h $ < i^cJ: ^ cJ; ^ ^ C <h cfc 0 . 

[0 0 8 9] 0<^^§qiCci:ntf, 

^^tL^\z^%^<n^^\£^iim^^z.t.t^x^^. t<ry 

[0 0 9 0] Mdc^l looiflE^^lCctntf. HuK^ih^ffl! 

[0 0 9 1 ] mim. 1 2 co^H^iCcfcn«, HSffi^jh^w 
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[0 0 9 2] t^im. 1 3 co^0.gtCctn^f. m^n±wm 

[0 0 9 3] iS^RJS 1 4 0J(C J:n«. mflBSIStia^ 
^^t.\zX'0. x>s^>":;^i/— ^tCcfc^j^SoDMiS^^ 

[0 0 9 4] IS^JHl 5<D5§§^{cj;nti, m[fB$«W^S 

l0ffi(D®m?^ltt?g] 

[01] ^^^^^(O^lSfl^^lc^^/N'r?- hlx-i'x^^gjsE 

[^2] S®j^iiScD«|^^tr^^o 

[0 3] h;i/i>Zl>A*-^<t:^CD?ftJE$0^lHlgS<D»i^gq 

[^4] ^m^w^(r^n^^^^ntL^ z; v'^'mo:^^m 

[06] a-y^T'yy^^'y^(c>k^'r-&XU «y ySJiBcT) 
[0 7] D>y:57Tu/7'^5^y5^«Slg^a)?ftEE»JfflllElKcO 

[0 8] uy^Ty':/^^y^mtkm(D^}b&mmmm(D 

40 -hT^^o 

[01 0] XD*y K;i/MSi^#MS<Z):7D— ^i-- hi: 

[011] 1 (ommx^^. 

[012] ^Wmi(Dmi Offi^0T&^o 
[013] V >y y F 2 (Oli0T&^a 
[014] ^M0*J2<7)01 Offl^0T^^o 
[015] :fF 3 (^)^0T*^o 

[016] ^Mey3CO01 Offl^0T*^o 
[0 17] it#14-7'yyF 4<D^0T&^o 
50 [01 8] ^M«»I4<7)01 O*8^0T^-2)o 
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m2 3] ^ii-^yZfF 6. F 7 (D«@TS-5o 

[??-^<^i}i5«] 
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